A small angle neutron scattering investigation of the concentration fluctuations in the solutions of potassium in molten potassium bromide J. F. Jal (*) (**), P. Chieux (**), J. Dupuy (*) with the technical collaboration of J. P. Dupin (*) Introduction. -A considerable amount of work has already been devoted to disordered systems undergoing transformation from non-metal to metal [1, 2] with change of a thermodynamic variable such as composition, density or temperature. Amongst those systems, we could list, by example, expanded liquid metals near the liquid-gas critical point [3] , alloys of metals with the chalcogen elements (Te, Se, S) [2, 4] , solutions of metals in liquid ammonia or methylamine [5] , solutions of metals in molten salts [6] . However the detail of the interaction between electronic and structural properties and more precisely the possibility of electron localization within well identified chemical structures or by disorder effects remains an area quite open to the investigation. In particular, one still lacks structural informations on cluster formation or on concentration fluctuations in the intermediate range of concentra- tion or density where electronic localization occurs. It is known that liquid-liquid or liquid-gas phase separation is often observed in the above systems in the vicinity of the electronic transition, but the exact extent of the possible interaction between the electronic localization processes and the phase separation is not clarified. We have in the last few years undertaken an investigation by small angle neutron (t) This work has received a financial support from' the A.T.P, « matériaux ».
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Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphys:01980004107065700 scattering, of the concentration fluctuations above the miscibility gap in solutions of metals in liquid ammonia, and indeed the results were quite interesting [7, 24] . The Debye correlation length for the fluctuations was found significantly larger than the one obtained for other metallic binary alloy systems with a liquid-liquid miscibility gap, such as the Li-Na mixture [8] . And the critical exponents related to those fluctuations were of mean field type up to very near the critical point, which again is quite different from most of the binary liquid mixtures investigated.
We therefore decided to extend the study to the solutions of metals in molten salts [6] which are very similar to the metal ammonia systems since in both cases there exists a liquid-liquid miscibility gap in the vicinity of the non-metal to metal transition (see Fig. 1 ). Moreover the solutions of metals in molten salts are rather simple from a theoretical or a computer simulation point ofview and their complete structure determination is possible from the isotopic substitution method in neutron scattering experiments as it has been achieved already for the pure salts [9] (1). (1) Recent neutron scattering experiments have revealed the existence of very strong structural effects produced by the addition of small quantities of molten salt to the pure metal [10] . This [11] on the choice of the proper materials and on the design and performance of fumace for small angle neutron scattering. Its main characteristics are a molybdenum fumace and cell which scatter weakly at low angles and are not sensibly affected by corrosion problems. Temperature gradients are kept to less than 0.1 OC.
The small angle neutron scattering offers moreover some advantages of its own [14] . Since [11] . The multiple and incoherent scattering terms are k-independent to a first approximation (2) .
The coherent signal itself is not simple since in the case of binary systems it is the weighted sum of three partial structure factors corresponding to each pair of atoms. These partials might be redefined such as to be simply related at the thermodynamic limit (k = 0) to the fluctuations of density and fluctuations of concentration which are the only two independent fluctuating terms in binary systems. This has been done by Bhatia and Thomton [13] for atoms of equal size. However, even in the case of atoms of different sizes one may obtain a one to one correspondence between the partial structure factors and the two types of fluctuations at the thermodynamic limit. This is achieved [14] by expressing in ( 2) It would be rather interesting to have an exact treatment of the k-dependence of those corrections terms. The inelasticity correction which is ignored in our treatment might also present a weak k-dependence. Its effect should however be very small considering the low k values and very short k-range of our experiment. (7) and (8) An alternative approach to determine the coexistence curve is the correlation length representation. In the vicinity of Tc, the correlation lengths are obtained from the same simplified expressions (see equations (9) and (10) as for IQQ(0), but generally speaking they are obtained from equation (11) [20] as the iso-ç line for ç = 00. The precision on the spinodal temperatures thus obtained is estimated at ± 0.5 OC for the concentrations the furthest away from critical. be cautious. We therefore choose the final value of the exponent v, half-way between the condition a) and a'). The same conditions of analysis cannot be applied in the case of the exponent y since it is obtained at k = 0. It is clear however that the precision of the extrapolation to k = 0 will be the best if the experiment is extended to very low k.
One has also investigated the effect of the temperature range on the analysis. As long as the critical temperature Tc is correctly defined, it is interesting to note that even the data taken far from Tc, fit well the same power law. There-is however a slight tendency to deviation (see d), c'), d'), in table II) which gives an idea of the order of magnitude of the systematic errors introduced at high temperature.
The table III summarizes our results, including the value of the parameter 03BEo. [23, 24] . The question is of interest since the y and v exponents must, strictly speaking, be measured for binary systems, along iso-0 lines, 0 being the order parameter which is also required for a correct measurement of the exponent 3. Fig. 9 Since the critical properties are not described by mean field equations, one should observe some anomaly in the properties while approaching the critical point. In particular, as it has been shown for the Li-Na mixture [25] , [26] , the temperature coefficient of the electronic transport properties should be affected. However, this has nothing to do with the non-metal to metal transition. As a matter of fact a closer look at the electronic transport properties shows (Fig. 10) that the non-metal to metal transition as estimated by Mott' 
